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Sleep, Breathing, and Neurobehavior in COPD: Pilot study
Judith L. Reishtein1, Samuel T. Kuna2,3, Terri E. Weaver3,4
1 College of Nursing & Health Professions, Drexel University, Philadelphia PA, USA, 2 Veterans Affairs Medical Center, Philadelphia PA, USA, 3 Center for 
Sleep and Respiratory Neurobiology, University of Pennsylvania, Philadelphia, PA, USA, 4 School of Nursing, University of Pennsylvania, Philadelphia PA, USA 
Among people with equally severe Chronic 
Obstructive Pulmonary Disease (COPD), differing
levels of dysfunction have been observed in memory,
reasoning, executive function, and mood, but the
reasons for these discrepancies are unclear.
Disturbances of blood gases occur during sleep;
intermittent hypoxemia during sleep has been
associated with cognitive deficits in other
populations and with daytime hypoxemia in COPD.
In COPD patients, sleep fragmentation is frequent,
and sleep architecture is disturbed. In other
populations, these problems are associated with
neurobehavioral problems, which contribute to poorer
quality of life and increased disability. The purpose of
this study is to determine the sleep-related predictors
of neurobehavioral function in this population.
Background
Table 1: Sample Demographics
INTRODUCTION: Deficits in neurobehavior have been shown in 
COPD, possibly associated with the poor sleep and oxygen desaturations
experienced by patients. There has been limited exploration of these
associations. METHODS: Subjects with COPD (FEV1 < 60%
predicted for gender, age, and height) were recruited from a pulmonology
clinic during routine visits. Subjects wore an ambulatory pulse oximeter
(one day) and accelerometer (one week) and completed a sleep diary. All
subjects completed the Epworth Sleepiness Scale (ESS), Pittsburgh Sleep
Quality Index (PSQI), 4 word memory recall test, 10 minute
psychomotor vigilance task (PVT), computerized digit-symbol
substitution test (DSST), and  finger tapping test. RESULTS:  Nine
subjects have been studied. Sleep quality is below normal. PSQI
correlated moderately with number of minutes during sleep SO2 < 88%
(r
 
= .45), but minimally with baseline SO2 or the SO2 nadir. Additionally,
PSQI had a moderate correlation with FEV1% predicted (r
 
= -.44), but
small correlation with FEV1/FVC (r
 
= -.27). Sleep quality also
demonstrated small to moderate correlations with neurobehavioral
measures, including short term memory (r = -.36), PVT (reaction time 
r
 
= .69, trend p = .08; lapses r
 
= .59), finger tapping (r
 
= -.46), and
executive function (DSST r
 
= -.24).
 
CONCLUSION:  This preliminary
data suggests that pulmonary parameters are related to sleep quality and
neurobehavioral performance. The nature of this relationship will be
delineated in the modeling of these variables using a larger sample. 
Abstract
 Subjects recruited at pulmonary clinic if were > 60 
years old, had diagnosis of COPD (chronic 
bronchitis and/or emphysema), FEV1 < 60% of 
predicted for age, height, & gender,  FEV1/FVC <
70%, and speak, read, &  write English. 
 Informed consent obtained by PI
 Sleep-wake cycle was monitored by 7 days actigraphy 
and daily activity diary.
 SaO2 monitored by 24 hr ambulatory oximetry
 Subjective sleep quality measured by Pittsburgh Sleep 
Quality Index (PSQI) and sleepiness by Epworth 
Sleepiness Scale (ESS)
Methods
Subjective sleep quality (PSQI global score) and
sleepiness (Epworth total) were both higher than
normal. Both sleep indices had small to moderate
correlations with respiratory parameters (see
figure1), but minimal correlations with baseline
(awake) SaO2
 
or SaO2
 
nadir.
Results
Conclusions
Figure 1: Correlation of sleep quality with 
respiratory variables
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Gender 6 male 67% male
Race 4 white 5 A.A.
Age 55 -
 
80 years 65 +
 
7.28 years
BMI 19.1 –
 
38.5 26.49 +
 
6.42
Smoking (pack 
years) 5 -
 
162 68.39 +
 
48.69
FEV1% 
predicted 26 –
 
60 45.5 +
 
13.06
FEV1/FVC 37 -
 
70 51.13 +
 
15.83
ESS 3 -
 
14 7.22 +
 
4.35
PSQI total 5 -
 
11 7.78 +
 
2.1
FEV1
% pred.
FEV1/
FVC
Hours 
O2
 
use
Time 
SaO2
< 90%
PSQI -.44 -.27 -.28 .45
ESS -.25 -.32 .64 .41
Neurobehavioral testing consisted of tests to estimate 
mood (Profile of Mood States, POMS), memory 
(Probed Memory Recall), sustained attention (10 
minute Psychomotor Vigilance Task), executive 
functioning (Digit Symbol Substitution Test), and 
motor coordination (Finger Tapping).   
Subjective sleep quality had small to moderate 
correlations with coordination (mean finger tapping 
speed r
 
= -.46), executive function (digit-symbol 
substitution test r
 
= -.24, measures of vigilance/ 
sustained attention (PVT reaction time r
 
= .69, 
number of PVT lapses r
 
= .59, and trend r
 
= -.44), 
and short term memory (memory recall r
 
= -.36).
Most of the subscales of Profile of Mood States  
(POMS) had moderate to large correlations with 
PSQI global and Epworth scores, as well as with 
baseline (awake) SaO2
 
and amount of sleep time 
during which SaO2
 
<
 
90% (see Figure 2).
•The small sample size of this pilot study precluded 
finding significance in the relationships.
•Trends in the data analysis include correlations 
between sleepiness, sleep quality and measures of lung 
function and oxygenation, sleep quality and some 
measures of neurobehavioral function, and between 
measures of oxygenation and some mood states.
•The data analysis indicates that this is a potentially 
fruitful line of inquiry. A fully-powered study of this 
question is now underway to define the relationships 
between sleep quality, awake and sleep SaO2
 
, and 
neurobehavior in this population.
Figure 2: Correlation of POMS subscales with 
sleep, sleepiness, and oxygenation
POMS 
subscale
PSQI 
global
ESS Base-
line
SaO2
Time
SaO2
< 90%
Tension -.09 -.01 -.28 .08
Depression .20 .37 -.76 .44
Anger .01 .15 -.34 .09
Fatigue .06 .07 -.55 .23
Confusion -.20 -.24 .72 -.51
Vigor -.83 -.81 .09 -.67
Total Mood
Disturbance
.316 .38 -.47 .35
Results
